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Abstract 
 
Illicit substance use among third-level students is an 
issue of increasing concern. Digital behavioural change 
interventions have been developed to target this 
population, but reports of their effectiveness are mixed. 
The importance of end-user involvement in digital 
intervention development has been well established, but 
it appears that many interventions in this area did not 
engage end-users during development. This absence 
may have affected engagement, undermining their 
potential effectiveness. This paper describes the process 
and contributions of a persona-building approach in the 
development of a digital behaviour change intervention 
tailored to the needs of third-level students. Nine 
exploratory persona-building workshops were carried 
out with 31 students, and 7 project team members to 
develop personas for heavy, occasional and non-
substance using third-level students. Early analysis has 
identified five archetypes which will contribute to the 
design of an acceptable and user-friendly intervention, 
and to the identification of targeted behavioural change 
techniques. 
 
 
1. Introduction 
 
Digital devices have been used in the delivery of 
many different interventions for various health 
behaviours, including alcohol consumption, tobacco 
smoking, and illicit substance use [1-6]. Third-level 
students are a particularly underserved population in this 
area of research [7, 8], despite being vulnerable to the 
use of illicit substances [8, 9]. We define third-level 
students as individuals who have completed statutory 
formal education (such as secondary/high-school) and 
are pursuing further education in an institution such as a 
college, university or institute of technology. 
Internationally, just under a quarter of third-level 
students report current use of an illicit substance [7, 9-
11]. The harms from illicit substance use are broad; 
affecting both mental and physical health [7, 12-16]. In 
addition, third-level students are at risk of many 
academic-related negative outcomes including missing 
classes [14] and receiving lower grades [12], an increase 
in drop-out rates [17-20], delayed graduation [18], 
expulsion or suspension [12], and failure to attain a 
degree [21].  
Several digital interventions for this population have 
been developed, but reports of their effects are mixed, 
with some producing no significant effects [22-24], and 
many others achieving only modest reductions in harm 
[25-29]. Further, many of these interventions have 
reported problems with user engagement [23, 24, 27]. A 
recent review of the User Centred Design (UCD) 
practices during the design, development and evaluation 
of such interventions found that published interventions 
reported very little information on the level of user 
involvement [30]. It is plausible that a lack of user 
involvement has resulted in a failure to engage users 
particularly in the early analysis and design stages, and 
has thereby undermined the potential effectiveness of 
these interventions [31].  
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There is a considerable body of evidence 
highlighting the importance of end-user involvement in 
the design of digital interventions [31-33], but the 
application of this use is not evident in the published 
reports of these interventions. The UCD process aims to 
analyse the needs, desires and limitations of the end 
user, in order to capture the assumptions about user 
behaviour and embody them in the intervention 
prototypes [33]. Persona building is one aspect of the 
UCD methodology which attempts to capture user’s 
expectations, prior experiences and anticipated 
behaviours, leading to an understanding of how they 
think, feel and behave [33]. This understanding enables 
interventionists to identify with, and to meaningfully 
communicate with the target user [33]. By incorporating 
specific user profiles tailored to the population, 
interventions can increase user motivation through 
carefully selected behaviour change techniques, to 
maximize the formation of targeted behaviour changes 
[34, 35]. Persona’s move us past “users” to thinking 
about designing for real people, structuring  user-
centred thinking, and allow for the prioritisation of user 
needs when faced with digital design decisions [36]. 
Despite its benefits, this methodology may be 
underutilised [37]. Ensuring that the entire development 
team are involved in the creation of personas with end-
users can contribute to solving this issue [38]. 
The “My Understanding of Substance-use 
Experiences” (MiUSE) project aims to develop an 
information systems (IS) artefact, a digital harm 
reduction intervention, for illicit substance use in third-
level students which is usable and acceptable to this 
population. This will be achieved by embracing an 
interdisciplinary approach, including Information 
Systems, Health Psychology, and Public Health, to 
intervention design, development and evaluation [39].  
Phase 1 outlined in this article presents a systematic 
UCD approach allowing the user to inform all stages of 
the design and development; including the content (i.e. 
behavioural change intervention), design (i.e. IS artefact 
features), implementation, and evaluation. The persona 
building approach will be used to develop archetypes 
that represent the target users of this digital intervention 
to guide IS artefact design decisions. To ensure full 
utilisation of the persona data, the archetypes developed 
from the personas will serve as a useful proxy when 
identifying and tailoring the behavioural change 
techniques, using the Behaviour Change Wheel 
framework (BCW) [40]. The BCW is a multi-stage 
process-based guide that employs a systematic evidence 
synthesis to understand the behavioural problem and 
identify appropriate behavioural change techniques 
(BCTs) [41]. The description and analysis of how BCTs 
are selected and implemented in a digital intervention, 
providing information about the theoretical basis, 
functionality and software interface, is often absent 
from the relevant literature. Thus, the use of the BCW is 
becoming an important ally for any behaviour change 
system developer [42]. It forms the basis of the 
intervention development, identifying intervention 
functions such as education, persuasion, incentivisation 
or restrictions [40], thereby linking specific therapeutic 
mechanisms to treatment outcomes [43]. 
 
2. Methodology  
 
During phase one of the development of this IS 
artefact, a number of exploratory workshops were 
carried out with student participants and an expert group 
of academic and clinical staff. Further evaluative 
workshops will be carried out during phase two of the 
Figure 1. The three-step workshop process 
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development in order to inform the intervention design. 
This research study was approved by the Social 
Research Ethics Committee and University College 
Cork.  
During phase one, exploratory workshops were 
conducted with university students and the project team. 
The workshops were advertised in December 2017 
through in-class presentations delivered by the research 
team, and via the Student’s Union social media 
accounts, which allowed students to sign up for the 
workshops. A total of 112 students expressed an interest 
in the workshops and they were contacted separately to 
outline further details of the workshops. Following this, 
31 students responded and gave consent to participate in 
the workshops. 
 
2.1. Exploratory workshops 
 
A series of 8 workshops were conducted with 31 
students between December 2017 and February 2018 to 
build an understanding of the service user, their 
motivations for use, and potential service interaction 
scenarios, using a UCD persona building approach [33]. 
This was achieved in a three-step process as illustrated 
in Figure 1.  
Step 1: Developing an understanding of the service 
user: workshop participants were presented with three 
fictional users; a) Martin, who has never used drugs, b) 
Jane, who uses drugs occasionally, and c) Stephen, who 
uses drugs regularly. Participants were provided with a 
persona building template and asked to build up each 
persona based on their 1. Demographic information, 
such as age, living arrangements, and relationship 
status, 2. Personality traits, such as anxiety levels and 
happiness, 3. Interests, including TV and music 
interests, phone apps and spare time activities, 4. Money 
spending behaviour, and what they would do with a 
financial surplus, 5. Day to day challenges and 
annoyances, 6. Biggest goals and fears for the next 12 
months, 7. Typical routine for a night out.  
Step 2: Understanding the motivation for service 
use: workshop participants were asked to consider the 
wider aspects of their persona’s life and how their 
relationship with substances might interfere with areas 
of their life including; mental and physical health, 
relationships, and work or study.  
Step 3: Understanding the service interaction 
scenarios: workshop participants used the format of a 
short story to describe the events leading up to the 
recognition of a need or concern of their persona. 
Participants were encouraged to use an empathy map 
format when telling their story, describing what their 
persona is doing, saying, thinking and feeling.   
Figure 2. Persona mapping sample of "Stephens" 
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In order to strengthen the rigour of the process, an 
additional workshop was conducted with the project 
team (“Expert Group”). The research team consists of 
academic and clinical staff who both have regular 
contact with students and possess a unique insight of 
their behaviours and needs. A half-day workshop was 
held in February 2019, where the team built personas for 
Martin, Jane, and Stephen, in an identical process to the 
student workshops. 
 
2.2. Data analysis 
 
The persona templates and participant notes were 
digitalised, and the workshop recordings were 
transcribed verbatim. Digital recordings were deleted 
after transcription. The notes, templates and audio 
recording from step one of the workshop process were 
combined to create detailed persona descriptions. Two 
members of the research team undertook a 
comprehensive open coding process to identify themes 
from the personas. These themes were mapped onto a 
ten-item matrix, which highlighted characteristics and 
patterns between the personas. The matrix expanded on 
the persona template and included; 1. Demographic 
information, such as age, course of study, living 
arrangements, 2. Personality traits, such as anxiety 
levels and happiness, 3. Interests, including TV and 
music interests, phone apps etc., 4. Behavioural 
patterns, such as money spending and spare-time 
activities 6. Goals and fears for the next 12 months, 7. 
Day-to-day challenges, 8. Annoyances, and 10. A 
typical social routine. Figure 2 presents a sample of the 
mapping process for the “Stephens,” and the emergence 
of common themes between each persona.  
Once this mapping was complete, a half-day analysis 
workshop took place with the entire project team in 
March 2019. The team worked in groups to identify 
similarities and differences between the characteristics 
of each persona. This was followed by an in-depth group 
discussion of the identified characteristics until a 
consensus was reached on the emerging archetypes. The 
unique characteristics of each archetype will be used to 
identify behavioural change components which can be 
targeted to the end-users, using the BCW framework 
[40]. 
 
3. Preliminary analysis 
 
Preliminary analysis of the first step of the 
exploratory workshop data has identified five emerging 
archetypes, who vary in their level of substance use, and 
their needs, desires and limitations. These archetypes 
will be used as initial representatives of the target 
student population when selecting and tailoring the 
behavioural change components of the digital 
intervention. 
 
3.1. Heavy substance users – the “Approval 
Seeker” and the “Pleasure Seeker” 
 
“He smokes joints as if it was nothing, he’s so used 
to it… just before heading out, they all drop bombs of 
MDMA” (W1). 
Five heavy-using personas were developed over the 
course of the workshops. They are likely be living with 
friends in a shared rental house, “where there’s no 
[campus] security” (W1), post-first year “into the run 
of things a bit more, settled” (W4), and enrolled in a 
course with a low number of contact hours. They are 
likely to be very disorganised and quite selfish, as well 
as dealing with anxiety and unhappiness. In addition, 
relationships with family, peers and romantic partners 
are likely to be strained. Goals are short-term and 
predominantly academic based, “his first goal is just to 
pass his exams, and that’s the furthest away goal he 
has” (W2). Prominent challenges for them are mainly 
academic, including procrastination “getting up early in 
the morning, because he was up the night before” (W5), 
and maintaining a pretense of normality “he goes to the 
gym… to maintain an aspect of normality” (W4). 
Identified fears are academic failure, social exclusion or 
judgement from others “they know that people don’t 
approve” (W4), families discovering substance use 
“more of a fear than being caught by the police” (W4), 
and exposing vulnerabilities to peers.  
In addition to the common characteristics, several 
unique characteristics emerged, identifying two distinct 
archetypes. The first, the “Approval Seeker,” likely has 
a quiet personality, and uses substances as an instrument 
in social situations “social doping” (W5), or as a way 
of fitting in “he’s trying to be cool, going with the 
motions” (W2). The second, the “Pleasure Seeker,” is 
outgoing and prioritises their substance use over other 
aspects of their lives. Despite the heavy use of these 
archetypes, several participants identified potential 
triggers for change regarding their substance use, “he 
wants to fix it, but also wants to smoke up, he’s in 
between” (W5). “After a big night out… realisation, 
regret, was it worth it?” (W4); “In the back of his head 
he knows that he needs to  cut down on his drug taking 
over the next year” (W1), “he knows that he’s 
conforming a little bit and that he needs to branch out 
from the lads… he’s afraid to be left out” (W2). 
 
3.2. Non-substance users – the “Health 
Enthusiast” 
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  “Takes his health and fitness so seriously, that’s why 
he doesn’t do drugs” (W2). 
Two abstaining personas were developed over the 
course of the workshops. This persona is likely to have 
a lot of routine in their life, likely involved in a sport or 
hobby with a strong health or fitness focus. They are 
organised, considerate and generally happy, with 
several well-focused, future-oriented goals. Major fears 
include academic or professional failure “finds the 
academic thing a bit challenging… prioritising sport 
over lectures” (W7), and not having enough time for 
hobbies. Their social routine is likely to be alcohol 
oriented, involving heavy binge-sessions and 
“competitive drinking” (W7). He is often exposed to 
substance using peers, and gets annoyed by their use 
“he’s still living with college friends, he’s annoyed that 
they’re not getting their stuff together” (W2). No unique 
characteristics were identified between the two 
abstaining personas, thereby forming one distinct 
archetype, the “Health Enthusiast”.  
 
3.3. Occasional substance users – the “High 
Achiever” and the “Social Butterfly” 
 
“I think she’s just taking drugs because everyone 
else is taking them” (W2). 
Four occasional using personas were developed over 
the course of the workshops with many similarities. 
They are likely to be very confident and social, mostly 
content with life “she’s doing alright” (W6). They are 
likely to have stable, positive relationships with others 
and be quite appearance orientated, with a strong social 
life “she likes to be seen out” (W2). Goals are both 
academic and social, representing milestone events; 
such as going on a holiday with friends or going abroad 
in the summer. Balancing all aspects of life are likely to 
be a challenge, they are competitive and performative. 
Fears include academic failure and the disappointment 
or disapproval of parents “she’s not a drug user in her 
mind, she wouldn’t want the stress and disappointment 
of her parents” (W6). Substance use is likely to occur 
in social settings with friends, and may be influenced by 
the social context “if she was at a house party and it was 
easily available to her. She wouldn’t be actively seeking 
it” (W3). They may engage in occasional social 
marijuana smoking, or the sharing of MDMA with 
friends during a night out.  
Several unique characteristics emerged between the 
occasional user personas, representing two distinct 
archetypes. The “High Achiever” is quite disorganised 
and anxious but very future-focused and wanting to do 
well in college “she wants a 1H” (W6). The “Social 
Butterfly” is more relaxed and organised, and less 
concerned about academic success, “she’s in college to 
have a good time” (W3). Figure 3 presents an overview 
of the five emerging archetypes. 
 
4. Discussion 
 
This study utilised a persona-building methodology 
[33] to develop archetypes representing the target users 
of a digital behaviour change intervention for third-level 
student illicit substance use. Initial analysis of the 
persona workshop data has uncovered five distinct 
Figure 3. Overview of emerging five user archetypes 
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archetypes, differing in their level of interaction with 
substances, and their personal motivations for changing 
and reducing harm from illicit substance use. Each 
archetype has a number of unique intervention delivery 
targets, which will be used to ensure that the 
intervention is relevant and acceptable to them. Further, 
the archetypes can be used in the tailoring and 
personalisation of the intervention content. This early 
analysis provides an indication of the potential 
intervention components which may be effective for the 
users of this intervention.  
The “Pleasure Seeker” is likely to use substances 
because they genuinely enjoy the effects of them. This 
persona will possibly be more difficult to engage in an 
intervention, but may respond to educational 
components targeted toward increasing knowledge of 
the impact of substance use on their academic and 
relationship successes [7]. The “Approval Seeker” is 
likely to be using substances as part of a wider social 
group, in order to fit in, and may derive less enjoyment 
from their use. This persona could be targeted with a 
training component, which would aim to improve their 
resilience and ability to resist peer pressures resulting in 
substance use [24].  
The “Health Enthusiast” is likely to have a hobby or 
sport which takes up a significant proportion of their 
time. Although non-using students make up the majority 
of the student population, and will not be the primary 
target user of this intervention, it will still be important 
to include a tailored component for this persona. 
Involvement in sport or with hobbies is a protective 
factor against illicit substance use [44, 45], but during 
the changes of transitioning to university life, some may 
lose interest in such activities. Therefore, we would 
postulate that some non-users are likely to be in a pre-
contemplative stage and could benefit from early, 
preventative intervention in the form of education to 
increase knowledge of substance use impacts, or 
modelling with the presentation of an aspirational 
figure. Further, a non-using student is likely to be 
exposed to a substance-using student during their 
university years, so there may be an opportunity for a 
skills-training component in dealing with a substance-
using friend.  
The occasional substance user is likely to represent 
the target user of the digital intervention. The “High 
Achiever” may be the easier of the two to target with 
this intervention, and tailored behavioural change 
components could include education components to 
promote awareness of the academic consequences of 
substance use, and training components to encourage 
resistance to peer-pressures of substance use [24]. The 
“Social Butterfly,” although less academically focused, 
still exhibits behaviours which could be targeted in an 
intervention. For example, the performative and 
appearance-oriented aspects of their life provide an 
opportunity for a persuasion component to deliver 
personalised feedback on social norms of substance use 
[7], or a modelling component with an aspirational 
figure targeting the physical consequences of substance 
use.  
 
5. Future work 
 
The identification of potential user archetypes, as 
well as their unique characteristics, needs and goals has 
provided a description of the persuasion context where 
the digital features of the intervention can be developed 
to trigger cognitive and emotional changes in the target 
users. By gaining a comprehensive understanding of the 
archetypes and the target behaviours, we are better 
placed to identify and test particular behaviour change 
features and combinations in the IS artefact design [46-
48]. Through the BCW framework, specific latent 
motivations, opportunities and capabilities will be 
identified and matched to the user archetypes.  
Further, in providing intervention content that is 
relatable to the user, engagement will be improved, 
thereby increasing its potential effectiveness [31-33]. 
Analysis of the data collected in steps 2 and 3 of the 
workshops will allow us to explore the motivation for 
service use and develop an understanding of the service 
interaction scenarios. During the second phase of the 
intervention development, exploratory workshops will 
be conducted with students. These will include concept 
testing, role playing, A/B testing and usability testing. 
Student participants will be recruited for these 
workshops over a 12-month development phase. 
Following on from the UCD analysis of the data, we will 
conduct a directed content analysis [49] to identify 
themes that reflect students’ capabilities, opportunities, 
and motivations for changing substance use behaviour. 
The themes identified from the workshops will be 
mapped onto the BCW in order to identify the most 
salient behavioural change techniques for each 
identified archetype. 
 
6. Conclusion 
 
The UCD process has allowed us to develop an in-
depth understanding of the needs, desires and 
limitations of potential end users of this intervention. 
The insights gathered both from student participants and 
the expert group will contribute to an intervention that 
is relevant and acceptable to the end user, utilising 
behavioural change components and IS artefact features 
which are tailored to the unique characteristics of third-
level students in an Irish context. Further analysis will 
allow us to make evidence-based decisions about the 
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content of our intervention, resulting in the development 
of an intervention that is familiar and acceptable to our 
student population. 
We attempted to improve generalisability by 
conducting 8 persona building workshops with students 
from various academic disciplines and with the 
Student’s Union Officers. The Student Union Officers 
have a unique insight, given that they are students 
themselves, and also engage in daily interactions with 
the wider student body. Further, the additional “expert 
group” workshop drew on the expertise of academics 
and student health clinicians who have considerable 
experience of working with students. This approach has 
provided a deep understanding of the characteristics of 
a student in an Irish third-level context. 
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